Crystal Structure of Heme Binding Enolase P46 from Bacteroides
fragillis

Atsushi Izumi®, Ben R. Otto®, Fumihiro Kawai, Jonathan Heddle?,
Sam-Yong Park®, Jeremy R. H. Tame®, *Protein Design Laboratory,
Graduate School of Integrated Science, Yokohama City University,
Japan. ®Department of Molecular Microbiology, Institute of
Molecular Biological Sciences, Amsterdam, The Netherlands. E-mail:
aizumi@tsurumi.yokohama-cu.ac.jp

The anaerobic gram-negative bacterium Bacteroides fragilis is
frequently found in intestines and is known to cause intra-abdominal
infections. A 46 kDa heme binding protein (P46) from B. fragilis was
found to be induced in iron restricted condition (1). The sequence of
P46 shows it to be an enolase, an enzyme in glycolysis. Enolase forms
dimers or octamers and the crystal structure of enolase from human,
yeast, Escherichia coli and Streptococcus pneumoniae are known. But
their structures do not explain heme binding to P46.

To investigate heme binding mechanism, we solved the crystal
structure of P46 at 2.6 A resolution. P46 forms an octamer in the
crystal structure and solution. Furthermore, we measured the affinity
of P46 for heme using surface plasmon resonance and found that the
dissociation constant is 2.65 uM.
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